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Abstract 

This study explores the transformative potential of Artificial Intelligence (AI) and blockchain 
technologies in enhancing tax compliance and revenue generation within public finance. As 
governments worldwide face increasing challenges in managing tax compliance and ensuring 
efficient revenue collection, AI and blockchain offer promising solutions. Through a qualitative 
review of secondary data, this paper examines key applications of AI and blockchain, including 
automated compliance monitoring, fraud detection, real-time auditing, and secure transaction 
processing. Findings indicate that AI’s ability to analyze vast data sets in real-time, combined 
with blockchain’s transparency and immutability, can significantly improve tax compliance rates 
and foster public trust in financial systems. Additionally, the integration of AI and blockchain 
enables innovative approaches to policy enforcement and decision-making, supporting a more 
efficient and transparent public finance system. However, challenges related to infrastructure, 
regulatory frameworks, and ethical considerations remain significant. Recommendations include 
targeted pilot programs, the development of comprehensive regulatory frameworks, enhanced 
workforce training, and continued research into innovative applications. This study provides a 
foundation for policymakers to harness AI and blockchain’s potential in transforming public 
financial management for a more resilient and transparent future. 
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Introduction 

In the evolving landscape of public finance, governments worldwide face increasing challenges 
in ensuring effective tax compliance and maximizing revenue generation (Ojo & Shittu, 2023). 
Traditional systems often struggle with issues of inefficiency, opacity, and susceptibility to 
fraud, leading to significant revenue leakages and compliance gaps (Olaniyi et al., 2023). 
However, the rapid advancement of digital technologies offers unprecedented opportunities to 
overcome these barriers (Salami et al., 2024). Among these technologies, Artificial Intelligence 
(AI) and blockchain stand out as potentially transformative tools (Samuel-Okon et al., 2024). 
Their capacity to enhance transparency, improve decision-making, automate processes, and 
secure data (Quadri et al., 2023) marks a significant leap forward in the modernization of public 
finance systems. 



 

 

By leveraging AI, public finance authorities can deploy sophisticated algorithms to detect 
patterns of non-compliance and potential fraud with greater accuracy and speed (Haruna et al., 
2023). Blockchain technology, on the other hand, offers a decentralized ledger that ensures the 
integrity and immutability of financial transactions, reducing the opportunity for corruption and 
error (Olaniyi et al., 2024). The integration of these technologies not only promises to streamline 
tax collection processes but also enhances the accountability and transparency of financial 
transactions, fostering greater trust between taxpayers and government entities (Olateju et al., 
2024). 

This paper aims to explore the specific applications of AI and blockchain in enhancing tax 
compliance and revenue generation within the sphere of public finance. It will examine existing 
research and case studies to provide a comprehensive overview of current implementations and 
assess potential future developments in this field (Beauvais et al., 2023). By analyzing these 
technologies through a qualitative review of secondary data, this study will provide valuable 
insights into the transformative potential of AI and blockchain, guiding policymakers in crafting 
strategies that harness these innovations for the public good (Cao et al., 2022). 

 

Literature Review 

AI in Public Finance 

The application of Artificial Intelligence (AI) in public finance has been widely studied, with 
many scholars focusing on its potential to transform tax compliance and revenue collection. AI 
technologies, particularly machine learning and predictive analytics, have been instrumental in 
identifying patterns of tax evasion, automating routine tasks, and enhancing decision-making 
processes (Haruna et al., 2023). For example, AI systems can analyze vast amounts of 
transactional data to identify discrepancies or anomalies that may indicate fraudulent activities 
(Iqbal, 2023). Furthermore, AI-driven chatbots and automated systems have been implemented 
in several jurisdictions to provide real-time assistance to taxpayers, thereby improving taxpayer 
services and compliance rates (Joseph et al., 2024). 

Blockchain's Role in Public Finance 

Blockchain technology's primary appeal in public finance lies in its ability to provide a secure, 
transparent, and immutable ledger for transactions. Studies have highlighted how blockchain can 
streamline tax collection processes, reduce opportunities for corruption, and decrease the costs 
associated with tax collection (Samuel-Okon et al., 2024). For instance, blockchain can be used 
to track the flow of funds and ensure that allocated resources are used for their intended 
purposes, thus reducing financial mismanagement and improving public accountability 
(Ogungbemi et al., 2024). Additionally, the inherent transparency of blockchain technology 
fosters trust between the government and its citizens, potentially increasing voluntary tax 
compliance (Olaniyi et al., 2024). 

Integrative Approaches of AI and Blockchain 

Recent research has begun to explore the synergistic potential of AI and blockchain when 
integrated into a single framework for public finance management. Such integrations are 
proposed to enhance both the capabilities of AI and the security features of blockchain. For 



 

 

instance, AI can analyze blockchain-stored data to predict future trends in tax compliance and 
revenue generation, providing actionable insights for policy makers and administrators (Adebiyi 
et al., 2023). Conversely, blockchain can securely store the outcomes of AI analyses, ensuring 
that the insights derived from AI processes are not tampered with and remain transparent to all 
stakeholders (Adigwe et al., 2024). 

Challenges and Opportunities 

Despite the promising applications of AI and blockchain in public finance, several challenges 
persist. Technical issues, such as the integration of AI with existing IT infrastructure and the 
scalability of blockchain systems, are significant hurdles (Gbadebo et al., 2024). Additionally, 
there are concerns about privacy, data security, and the need for regulatory frameworks to 
manage these new technologies effectively (John-Otumu et al., 2024). However, the 
opportunities for reform and improvement in public finance systems through these technologies 
outweigh these challenges. As AI and blockchain continue to evolve, their potential to 
fundamentally reshape public finance practices becomes increasingly apparent (Olateju et al., 
2024). 

This literature review underscores the transformative impact of AI and blockchain on public 
finance, setting the stage for a deeper investigation into their practical applications and the 
resulting implications for policy and governance. 

Theoretical Framework 

Conceptual Understanding of AI and Blockchain 

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines 
programmed to think and learn like humans. In the context of public finance, AI can analyze 
large datasets, predict outcomes, and automate complex decision-making processes (Iqbal, 
2023). Blockchain technology, on the other hand, is a decentralized digital ledger that records 
transactions across many computers in such a way that the registered transactions cannot be 
altered retroactively. This technology enhances the security, transparency, and efficiency of data 
transfers (Joseph et al., 2024). 

Hypotheses/Propositions 

Based on the review of the literature, this paper proposes several hypotheses: 

 AI-driven analytics significantly enhance the accuracy and efficiency of tax compliance 
monitoring and fraud detection systems (Adebiyi et al., 2023). 

 Blockchain implementation in public financial transactions significantly reduces errors 
and fraud, thereby increasing overall tax revenue (Ogungbemi et al., 2024). 

 The integration of AI and blockchain technologies can lead to significantly higher levels 
of transparency and trust in public finance systems, encouraging higher compliance rates 
among taxpayers (Adigwe et al., 2024). 

These propositions will guide the analysis of secondary data, exploring how the integration of AI 
and blockchain technologies can address the current challenges faced by public finance systems 
and potentially revolutionize tax administration and revenue generation strategies 
(Erdoğan&Dirican, 2022). The next sections will delve into specific applications and case studies 



 

 

to evaluate these hypotheses and discuss the implications of the findings on policy and practice 
(Mertens & Ravn, 2013). 

 

Methodology 

Research Approach 

This study employs a qualitative research methodology to examine the integration of Artificial 
Intelligence (AI) and blockchain technologies in enhancing tax compliance and revenue 
generation within public finance systems. The qualitative approach is chosen due to its strength 
in providing comprehensive and in-depth understanding of complex phenomena, such as 
technological adoption in governmental processes, through detailed descriptions and analyses 
(Olaniyi et al., 2023). 

Data Sources 

The primary sources of data for this research are secondary data obtained from a wide range of 
materials. These include: 

 Academic Journals: Peer-reviewed articles from journals that focus on finance, 
technology, and public administration provide insights into previous research and current 
trends (Adigwe et al., 2024). 

 Government Reports: Official documents and reports published by government bodies 
offer factual information about the current state of public finance systems and ongoing 
technological initiatives (Olaniyi&Omubo, 2023). 

 Industry Analysis: Reports from industry experts and technological firms give an 
understanding of the practical applications of AI and blockchain technologies and their 
impact on public finance (Olaoye et al., 2024). 

 Case Studies: Detailed case studies help illustrate real-world applications, challenges, and 
successes of integrating these technologies into public finance systems (Beauvais et al., 
2023). 

 

Data Analysis 

Data analysis in this qualitative study involves the following steps: 

The methodology for data analysis in this qualitative study is structured to meticulously parse 
through a vast array of secondary data, aiming to uncover nuanced insights into the applications 
and implications of AI and blockchain technologies in public finance. This analysis is conducted 
in three major steps, each designed to contribute uniquely to the understanding and interpretation 
of the data: 

 

Content Analysis 

The first step involves a detailed content analysis, which is essential for extracting and 
cataloguing information from selected documents such as academic articles, industry reports, and 
governmental publications. This process systematically examines the content to identify 



 

 

occurrences of specific words, themes, or concepts related to AI and blockchain within the realm 
of public finance (Olateju et al., 2024). By doing so, it gauges the prevalence and the context in 
which these technologies are discussed or implemented, providing insights into the extent of 
technology integration and its effects. This analysis helps in pinpointing how AI and blockchain 
are perceived and utilized in various public finance systems, shedding light on patterns of 
adoption and areas of potential growth. 

 

Thematic Analysis 

Following content analysis, thematic analysis is employed to delve deeper into the data. This 
involves identifying, analyzing, and reporting on themes that emerge from the content (Samuel-
Okon et al., 2024). Thematic analysis is not just about observing what is said about AI and 
blockchain but also understanding the underlying themes such as benefits, challenges, and 
potential risks associated with these technologies in public finance. It allows for the 
interpretation of broader issues and trends, such as the impact of these technologies on 
transparency, compliance, and efficiency. By identifying these themes, the study contextualizes 
the technological capabilities and limitations within the specific needs and constraints of public 
finance management. 

 

Comparative Analysis 

The final step is comparative analysis, which synthesizes findings from different sources to 
highlight commonalities and differences across various case studies and scholarly works 
(Aucejo, 2024). This step is crucial for assessing the effectiveness and impact of AI and 
blockchain across different environments and regulatory settings. Comparative analysis helps in 
drawing broader conclusions about the technologies’ practical applications and their 
transformative potential. It also aids in identifying best practices and lessons learned from 
diverse implementations, which can inform future strategies and policies. 

 

Ethical Considerations 

In conducting this research, ethical considerations are taken into account to ensure integrity and 
respect for all sources of data. The study adheres to the ethical standards of research, including 
the proper citation of all data sources and maintaining confidentiality and impartiality in the 
analysis and presentation of research findings (Ezeugwa et al., 2024). 

 

By employing a robust qualitative methodology and carefully analyzing a diverse array of 
secondary data, this study aims to provide a thorough understanding of how AI and blockchain 
can revolutionize public finance, specifically in the realms of tax compliance and revenue 
generation. 

 

Applications of AI in Public Finance 



 

 

Tax Compliance Monitoring 

One of the primary applications of AI in public finance is in the area of tax compliance 
monitoring. AI systems, equipped with machine learning algorithms, can analyze large volumes 
of transactional data to identify patterns indicative of tax evasion or avoidance. For example, AI 
can predict which companies or individuals are at risk of underreporting income by comparing 
current reports with historical data and flagging inconsistencies (Haruna et al., 2023). 
Additionally, AI can help tax authorities prioritize cases by likelihood of non-compliance, 
thereby optimizing resource allocation and enforcement actions (Iqbal, 2023). 

Revenue Forecasting 

AI technologies also play a critical role in revenue forecasting, which is vital for effective 
budgeting and financial planning in public finance. Through predictive analytics, AI can analyze 
trends from past financial data and provide forecasts of future revenue streams with high 
accuracy. This allows governments to make informed decisions regarding expenditure and 
investment based on expected revenue, leading to better fiscal management and stability 
(Adebiyi et al., 2023). 

Fraud Detection 

AI's ability to process and analyze vast amounts of data in real-time makes it an invaluable tool 
for detecting fraud within public finance systems. By employing algorithms that detect 
anomalies and patterns that deviate from the norm, AI systems can alert authorities to potential 
fraudulent activities much faster than traditional methods. This capability not only helps in 
recovering lost revenues but also acts as a deterrent to potential fraudsters (Gbadebo et al., 2024). 

Decision Support Systems 

AI can enhance decision-making processes by providing comprehensive analytics that support 
complex decision-making scenarios in public finance management. AI-driven decision support 
systems can integrate various data sources, including economic indicators and social data, to 
provide recommendations or simulate the outcomes of different policy decisions. This assists 
policymakers in assessing the potential impacts of their decisions on public finance outcomes 
(Joeaneke et al., 2024). 

 

Case Studies 

Several case studies highlight the successful implementation of AI in public finance. For 
instance, a tax authority in Europe implemented an AI system that automatically analyzes tax 
returns and flags those that require further investigation, resulting in a significant increase in 
detection of tax fraud cases and recovery of lost revenue (Ojo & Shittu, 2023). In another 
example, a developing country used AI to improve its revenue forecasting models, which 
allowed the government to better manage its fiscal deficits during economic downturns (Olaniyi 
et al., 2024). 

These applications demonstrate AI's potential to transform public finance management by 
improving accuracy, efficiency, and transparency. As AI technologies continue to evolve and 
integrate with other digital innovations, their impact on public finance is expected to deepen, 



 

 

offering more sophisticated tools for managing public resources and ensuring compliance with 
tax laws. 

 

Synergistic Effects of AI and Blockchain 

Integrated Solutions for Enhanced Public Finance Management 

The integration of Artificial Intelligence (AI) and blockchain technology presents transformative 
potential for public finance systems. When AI's capability for deep data analysis is combined 
with blockchain's robust security features, the result is a powerful toolset for enhancing 
transparency, efficiency, and compliance. 

 Data Integrity and Fraud Prevention: Blockchain's immutability ensures that financial 
records are tamper-proof, while AI can analyze these records in real time to detect 
anomalies and potential fraud. This integration allows for the creation of a secure and 
trustworthy system where data accuracy is maintained, significantly reducing the 
likelihood of fraud and errors in public finance (Ezeugwa et al., 2024). 

 Streamlined Tax Collection: AI can automate the process of tax assessment and 
collection, reducing the need for human intervention and minimizing errors. Blockchain 
can then be used to record transactions securely, ensuring that all data related to tax 
payments is immutable and transparent. This synergy not only improves efficiency but 
also boosts taxpayer confidence in the system’s fairness and reliability (John-Otumu et 
al., 2024). 

 Real-Time Financial Monitoring and Compliance: The combination of AI and blockchain 
facilitates real-time monitoring of financial transactions. AI's predictive capabilities 
enable proactive management of public funds, while blockchain's distributed ledger 
technology ensures that all entries are secure and verifiable. This helps governments to 
swiftly identify and respond to compliance issues, enhancing the overall governance of 
public resources (Salami et al., 2024). 

 

Enhanced Decision-Making and Policy Implementation 

 AI and blockchain together can transform decision-making processes within public 
finance by providing accurate, real-time data analysis along with a secure recording 
mechanism. 

 Policy Simulation and Forecasting: AI can simulate various policy outcomes using 
historical data stored on a blockchain, allowing policymakers to forecast the impacts of 
potential changes with greater accuracy. This capability is crucial for planning and 
implementing effective financial policies that can adapt to changing economic conditions 
(Olaniyi et al., 2023). 

 Automated Compliance and Policy Enforcement: Through smart contracts, blockchain 
can automate the enforcement of financial policies and regulations. AI can complement 
this by monitoring compliance and automatically reporting deviations to relevant 
authorities, thus ensuring that financial policies are adhered to more strictly and 
transparently (Samuel-Okon et al., 2024). 

 



 

 

Case Studies Demonstrating Synergistic Effects 

Several innovative case studies highlight the effective synergy between AI and blockchain in 
public finance. For instance, a pilot program in a European country utilized AI to optimize tax 
collection strategies based on data secured via blockchain, resulting in a marked increase in 
revenue generation and a reduction in tax evasion (Trawule et al., 2022). Another example 
involves the use of blockchain to create a transparent procurement system, where AI was 
deployed to automatically audit and verify transactions, reducing procurement times and 
improving efficiency (Samuel-Okon et al., 2024). 

 

The combined use of AI and blockchain in public finance not only mitigates traditional 
challenges but also sets the stage for innovative governance models that are both efficient and 
transparent. As these technologies evolve and their integration deepens, the potential for 
significantly improved public financial management becomes increasingly achievable. 

 

Discussion and Summary of Findings 

The qualitative review of secondary data in this study has provided significant insights into how 
Artificial Intelligence (AI) and blockchain technologies can be leveraged to enhance tax 
compliance and revenue generation within public finance systems. The findings suggest that AI's 
advanced data analysis capabilities can greatly improve efficiency in tax compliance monitoring, 
fraud detection, and revenue forecasting (Haruna et al., 2023; Iqbal, 2023). Blockchain 
technology, with its inherent attributes of transparency and immutability, has been shown to 
reinforce these advancements by ensuring that financial transactions are secure and verifiable, 
thus reducing the risk of fraud and enhancing public trust (Olaniyi et al., 2024; Samuel-Okon et 
al., 2024). 

 

Implications for Policymakers 

The integration of AI and blockchain presents a compelling proposition for policymakers tasked 
with the optimization of public finance systems. Policymakers are advised to consider: 

 Investment in Technology: Significant investments may be required to upgrade existing 
technological infrastructures to support AI and blockchain functionalities (Olaoye et al., 
2024). 

 Regulatory Frameworks: Developing robust regulatory frameworks that accommodate 
new technologies while ensuring data protection, privacy, and ethical considerations is 
crucial (Olaniyi et al., 2023). 

 Training and Capacity Building: As AI and blockchain technologies are integrated into 
public finance systems, there is a critical need for ongoing training and capacity building 
to ensure that staff can effectively manage these new tools (Joseph et al., 2024). 

Future Research Directions 

While this study provides foundational insights, several areas require further investigation: 



 

 

 Longitudinal Studies: Long-term studies could provide more comprehensive data on the 
effectiveness and sustainability of AI and blockchain in public finance (Gbadebo et al., 
2024). 

 Comparative Studies: Comparative analyses between different regions or countries could 
help to identify best practices and contextual factors that influence the success of 
technology implementation (Adebiyi et al., 2023). 

 Technological Evolution: Ongoing research is needed to keep pace with rapid 
technological advancements and their implications for public finance systems (Ezeugwa 
et al., 2024). 

Challenges and Considerations 

The implementation of AI and blockchain technologies is not without challenges. Technical 
difficulties, such as integration with existing systems and the handling of large data volumes, 
pose significant hurdles. Additionally, ethical concerns, particularly related to privacy and the 
potential for increased surveillance capabilities, must be addressed to ensure that these 
technologies are used responsibly and with public approval (John-Otumu et al., 2024). 

 

Conclusion 

This study has systematically explored the potential of Artificial Intelligence (AI) and blockchain 
technologies to enhance tax compliance and revenue generation within public finance systems. 
Through a qualitative review of secondary data, it has become evident that AI can significantly 
improve efficiency in monitoring compliance, detecting fraud, and forecasting revenue (Haruna 
et al., 2023; Iqbal, 2023). Concurrently, blockchain technology enhances these processes by 
providing a secure, transparent, and immutable ledger, which builds trust and reduces 
opportunities for corruption (Olaniyi et al., 2024; Samuel-Okon et al., 2024). 

The integration of AI and blockchain represents a forward-thinking approach to addressing the 
perennial challenges of public finance management. For policymakers, this study underscores the 
importance of embracing technological innovations to foster more efficient, transparent, and 
robust financial systems (Joseph et al., 2024). It also highlights the necessity for substantial 
investment in technology, the establishment of thoughtful regulatory frameworks, and the 
imperative for ongoing training and capacity building (Olaoye et al., 2024). 

However, as with any transformative change, the adoption of these technologies comes with 
challenges. Technical integration issues, data privacy concerns, and the need for significant 
cultural shifts within public institutions are non-trivial hurdles that must be navigated carefully 
(John-Otumu et al., 2024). 

Future research should focus on longitudinal and comparative studies to better understand the 
long-term impacts and regional differences in the effectiveness of these technologies in public 
finance. Additionally, as AI and blockchain technologies continue to evolve, continuous analysis 
will be necessary to adapt and optimize their use in government systems (Gbadebo et al., 2024; 
Adebiyi et al., 2023). While the path forward involves complex challenges, the potential benefits 
of integrating AI and blockchain into public finance systems are profound. It is an endeavor that 
requires not only technological and financial investment but also a steadfast commitment to 



 

 

redefining the landscape of public financial management for a more efficient and transparent 
future. 

Future Recommendations 

To fully harness the potential of Artificial Intelligence (AI) and blockchain technologies in 
public finance, several strategic initiatives are recommended: 

1. Enhanced Technological Adoption 

Infrastructure Development: Significant investment is crucial in developing the infrastructure 
necessary to support AI and blockchain applications. This will ensure robust, scalable, and 
secure systems that can be integrated effectively with existing public finance mechanisms 
(Ogungbemi et al., 2024). 

Targeted Pilot Programs: Establish targeted pilot programs to evaluate the effectiveness of these 
technologies in specific areas of public finance, such as automated tax compliance and secure 
transaction processing. This approach allows for iterative testing and refinement before 
widespread implementation (Olateju et al., 2024). 

2. Regulatory Innovation 

Regulatory Frameworks: Develop and implement comprehensive regulatory frameworks tailored 
to the nuances of AI and blockchain in public finance. These frameworks should address key 
issues such as data security, user privacy, and ethical standards (Olaoye et al., 2024). 

Global Standards Collaboration: Collaborate on an international level to create uniform standards 
and regulations, which will facilitate smoother integration and cooperation across borders, 
particularly in handling international transactions and combating financial fraud (Olaniyi et al., 
2024). 

3. Educational and Workforce Development 

Specialized Training: Provide specialized training programs for government officials and public 
finance managers to enhance their proficiency with AI and blockchain technologies. This 
training should cover both operational and ethical aspects to ensure informed and responsible use 
(Aucejo, 2024). 

Academic Integration: Encourage the inclusion of AI and blockchain studies in higher education 
curricula related to finance and public administration. This integration will help prepare the next 
generation of professionals to effectively use these technologies (Ezeugwa et al., 2024). 

4. Focused Research and Collaborative Efforts 

Increased R&D Investment: Amplify funding for research and development in AI and 
blockchain, focusing on innovations that address specific challenges in public finance. This will 
drive forward the capabilities of these technologies to meet evolving demands (Ogungbemi et al., 
2024). 

Industry-Academia Partnerships: Promote partnerships between government bodies, academic 
institutions, and industry leaders to leverage collective expertise and resources. These 



 

 

collaborations can lead to breakthrough innovations in technology application within public 
finance (Aucejo, 2024). 

5. Promoting Transparency and Public Trust 

Enhancing Transparency: Utilize blockchain's capabilities to improve transparency in financial 
transactions and public spending. This transparency will foster greater public trust and 
participation in financial governance (Beauvais et al., 2023). 

Community Engagement Initiatives: Implement initiatives to educate the public about the 
benefits and workings of AI and blockchain in public finance. This will help demystify these 
technologies and address public concerns about their implications (Joeaneke et al., 2024). 

These recommendations are designed to enable a proactive approach to integrating AI and 
blockchain technologies into public finance systems, ensuring they contribute positively to more 
transparent, efficient, and secure financial governance. 

 

Disclaimer (Artificial intelligence) 
Option 1:  

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, 
COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this 
manuscript.  

Option 2:  

Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been 
used during the writing or editing of manuscripts. This explanation will include the name, version, model, 
and source of the generative AI technology and as well as all input prompts provided to the generative AI 
technology 

Details of the AI usage are given below: 

1. 

2. 

3. 
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